Subcutaneous transplantation of macroencapsulated porcine pancreatic endocrine cells normalizes hyperglycemia in diabetic mice.
The ultimate goal of islet transplantation is the unlimited availability of insulin-secreting cells to be transplanted in a simple procedure that requires no use of immunosuppressive drugs. Immunoisolation of xenogeneic pig islets for transplantation has great potential therapeutic benefits for treatment of diabetes. Approximately 4 x 10(6) porcine pancreatic endocrine cells (PEC) isolated from 6-month-old pigs were macroencapsulated in agarose-poly(styrene sulfonic acid) mixed gel and implanted into a prevascularized subcutaneous site in streptozotocin-induced C57BL/6 diabetic mice. Animals receiving an equal number of free porcine PEC were used as controls. After transplantation, nonfasting blood glucose, body weight, intraperitoneal glucose tolerance test, and immunohistologic evaluations were processed. All 10 animals receiving the subcutaneous xenografts of the macroencapsulated porcine PEC normalized hyperglycemia within 5 days after transplantation, maintained the duration of normoglycemia for 24 to 76 days, and gradually gained weight. The subcutaneous xenografts of free porcine PEC could not reverse hyperglycemia. The recipient became hyperglycemic again when the implanted graft was retrieved at day 45 after transplantation. The glucose clearances were significantly ameliorated at day 21 and day 45 after transplantation when compared with those in diabetic mice. The immunohistochemical results revealed an inherent intact structure of the macroencapsulated porcine PEC and positive double-immunofluorescence staining for insulin and glucagon. Subcutaneous transplantation of macroencapsulated porcine PEC normalized hyperglycemia in diabetic mice. Our results identified a potential for a favorable development of subcutaneous transplantation of porcine PEC as a cure for diabetes.